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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a photosensitive resin compsn. 
having low 

dielectric property, low hygroscopicity , superior photosensitive 
characteristics and superior transparency by incorporating a 
fluororesin having 

photoreactive groups, a photopolymn. initiator and at least one 
azide compd. 

SOLUTION: The photosensitive resin compsn. contains a fluororesin 
having 

photoreactive groups, a photopolymn. initiator and at least one 
azide compd. 
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The fluororesin is preferably soluble in a solvent and the solubility 
is 

regulated by controlling the kinds of monomers and the copolymn. 
ratio between 

the monomers. The photoreactive groups in the fluororesin mean 
groups capable 

of dimerization or polymn. under active light, etc. Each of the 
photoreactive 

groups is preferably an org. group having one or more unsatd. double 
bonds or 

an org. group which reacts with a nitrene radical formed from the 
azide compd. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to goods, such as electronic parts, such as a 
semiconductor device and a thin film multilayer-interconnection plate, at a photopolymer constituent 
and the manufacturing method list of the resin film which used it. 
[0002] 

[Description of the Prior Art] It is polyimide or its precursor, and what has photograph patterning by 
itself is called photosensitive polyimide, and is used for the application of the surface protective coat of 
a semiconductor device, an interlayer insulation film, the interlayer insulation film of a thin film 
multilayer substrate, etc., etc. What for example, the polyamide acid was made to react to photosensitive 
polyimide with hydroxy group content acrylate, and was made into ester (JP,55-41422,B), the thing 
(JP,54-145794,A) which blends with a polyamide acid what can form the isolation carboxyl group and 
salt linkage of a polyamide acid like amino-group content acrylate, and introduces a photosensitive 
radical are known. While it was very useful as a thermally stable polymer which can form a relief 
pattern, since photosensitive polyimide had polar high imide structure, it was difficult for developing a 
low dielectric type and low moisture absorption type thing. 

[0003] As ingredients other than polyimide, although photosensitivity-ization of resin, such as poly 
benzoxazole, polybenzimidazole, and poly benz-cyclo-butene, is tried, it has come to obtain sufficient 
engine performance. On the other hand, a fluororesin is a material which generally has the property 
which was excellent in respect of chemical resistance, a low dielectric, high insulation, water-repellent 
oil repellency, melting moldability, etc. However, since it was nonphotosensitivity, in order to have 
obtained the relief pattern, the conventional thing applied the resist, performed exposure and 
development, performed a sentiment or dry etching, and needed the complicated procedure of 
exfoliating a residual resist, for the appropriate back. 
[0004] 

[Problem(s) to be Solved by the Invention] Invention according to claim 1 to 5 cancels the trouble of the 
above conventional techniques, and relates to the photopolymer constituent which has low dielectricity, 
low moisture absorption, the outstanding sensitization property, and transparency. Moreover, in addition 
to said technical problem, invention according to claim 6 relates to the photopolymer constituent which 
has the more excellent sensitization property. Moreover, invention according to claim 7 is excellent in 
film properties, such as low dielectricity and low moisture absorption, and relates to the manufacturing 
method of the resin film which can form a pattern with a good configuration. Furthermore, invention 
according to claim 8 relates to goods which have resin film, such as a surface protective coat which is 
excellent in film properties, such as low dielectricity and low moisture absorption, passivation film, and 
an interlayer insulation film, such as electronic parts, such as a semiconductor device and a thin film 
multilayer-interconnection plate. 
[0005] 

[Means for Solving the Problem] This invention relates to the photopolymer constituent which comes to 
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contain a kind of compound chosen from the fluororesin which has (A) photoreaction radical, and (B) 
photopolymerization initiator and an azide compound at least. Moreover, this invention relates to said 
photopolymer constituent with which the fluororesin which has said photoreaction radical has a fluorine- 
containing aliphatic series ring structure in a principal chain. Moreover, this invention relates to said 
photopolymer constituent with which the fluororesin which has a photoreaction radical has fluorine- 
containing aliphatic series structure in a principal chain. Moreover, this invention relates to said 
photopolymer constituent which the photoreaction radical has added to the fluororesin through ionic 
bond. Moreover, this invention relates to said photopolymer constituent which the photoreaction radical 
has added to the fluororesin through covalent bond. Moreover, this invention relates to said 
photopolymer constituent whose photoreaction radical is an organic radical which has a partial 
saturation double bond. 

[0006] Moreover, this invention relates to the manufacturing method of the resin film characterized by 
removing an unexposed part with a developer, after irradiating an activity beam of light through a photo 
mask at the film obtained from said photopolymer constituent. Furthermore, this invention relates to the 
goods which come to have the resin film formed using said photopolymer constituent. 
[0007] 

[Embodiment of the Invention] (A) in this invention is a fluororesin which has a photoreaction radical, 
and the thing of solvent fusibility is used preferably. Solvent fusibility can be adjusted by controlling the 
class of monomer, and its copolymerization presentation. In a fluororesin, a photoreaction radical means 
the radical in which dimerization or a polymerization is possible by the activity beam of light or 
chemical rays. The nitrene radical generated as such a radical from the organic radical or azide 
compound which has at least one or more partial saturation double bonds, and the organic radical which 
reacts are desirable. Specifically, the residue of the monovalence of the structure from which one 
hydrogen atom on a compound of compounds, such as radicals, such as an acryloyl radical, a 
methacryloyl radical, a vinyl group, an allyl group, a cinnamoyl radical, a diazo group, an azide radical, 
and the Singh Nami Liden radical, a chalcone, an iso coumarin, 2, 5-dimethoxy stilbene, styryl pilus 
JIUMU, a thymine, alpha-phenyl maleimide, an anthracene, and 2-pyrone, separated etc. is illustrated. In 
these, since the radical which has a partial saturation double bond is excellent in a sensitization property, 
it is more desirable. Since carrying out by making the compound which has the above photoreaction 
radicals react by ionic bond or covalent bond can give good photoreaction nature simply, installation of 
a photoreaction radical is desirable. 

[0008] Since the fluororesin (2) which has fluorine-containing aliphatic series structure as a fluororesin 
which has (A) photoreaction radical in this invention in the fluororesin (1) which has a fluorine- 
containing aliphatic series ring structure in a principal chain, or a principal chain is excellent in a film 
property, it is desirable. 

[0009] It means having the structure which the fluorine atom or the fluorine content radical has 
combined with some carbon atoms [ at least ] which are carbon atoms in the carbon chain from which 
one or more [ of the carbon atom which constitutes an aliphatic series ring as having a fluorine- 
containing aliphatic series ring structure in a principal chain ] constitutes a principal chain, and 
constitute an aliphatic series ring. What is obtained by carrying out cyclopolymerization of the fluorine- 
containing monomer which has two or more polymerization nature double bonds as such a fluororesin 
(1), and the thing which introduced the functional group into the fluororesin which has a fluorine- 
containing aliphatic series ring structure in the principal chain obtained by carrying out the 
polymerization of the monomer which has a fluorine-containing aliphatic series ring structure are 
mentioned. 

[0010] As a fluorine-containing monomer which has two or more polymerization nature double bonds, 
what is expressed with a formula (a), a formula (b), a following formula (c), or a following formula (d) 
is illustrated. However, T1-T12 in a formula (a) - a formula (d), Y1-Y10, Z1-Z8, and W1-W8 are F or 
CF3 independently, respectively. As a monomer which has a fluorine-containing aliphatic series ring 
structure, what is expressed with a formula (e), a following formula (f), or a following formula (g) is 
illustrated. However, XI -X6 in a formula (e) - a formula (g) are F or CF3 independently, respectively. 
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R1-R6 are F, CnF2n+l, or CnF2n+l-pHpOq(s) independently, respectively, the integer of 0-5 and q of n 
are the integers of 0-2 here, and R4, R5, and R6 may connect the integer of 1-5, and p with Rl, and R2 
and R3, and they may form the ring. 
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[0012] The fluororesin which has an aliphatic series ring structure in the principal chain obtained by 
carrying out cyclopolymerization of the fluorine-containing monomer which has two or more 
polymerization nature double bonds is well-known at JP,63-2381 1 1,A, JP,63-2381 15,A, JP,7-316235,A, 
etc. That is, it is the fluororesin copolymerized and obtained [ monomers / other / homopolymerization 
or these monomers, and / radical polymerization nature ] in monomers, such as perfluoro-[ perfluoro-/ 
perfluoro-(allyl vinyl ether), / (butenyl vinyl ether), and ] (bisvinyl oxy-methane). in the fluorine- 
containing monomer which has these two or more polymerization nature double bonds, the perfluoro- 
ether mentions as a desirable thing - having ~ for example, following general formula (I): - [Formula 
2] 

CF2=CF-(CF2)n-0-(CF2) m -CF = CF2 (I) 

The polymer of one sort or two sorts or more of monomers of the perfluoro-ether shown by (however, n 
shows 0 or one or more integers meaning the number of repeats, m shows 0 or one or more integers 
meaning the number of repeats, and the sum total of n and m is one or more) or the copolymer of these 
monomers and other monomers is mentioned. 

[0013] As the perfluoro-ether shown by the above-mentioned general formula (I), for example, 0-5m 
have [ n ] the thing of 0-5, and the thing of n+m of 1-6 is desirable. Specifically, perfluoro-[ perfluoro-/ 
perfluoro-/ perfluoro-/ perfluoro-(allyl vinyl ether), / (butenyl vinyl ether), / (diaryl ether), / (butenyl 
allyl compound ether), ] (jib thenyl ether), etc. are mentioned. Moreover, as the other perfluoro-ether, 
perfluoro-[ perfluoro-/ perfluoro-/ perfluoro-(bisvinyl oxy-methane), / (bisallyl oxy-methane), / (bisvinyl 
oxy-ethane), ] (bisallyl oxy-ethane), etc. are mentioned. 

[0014] As these monomers and other radical polymerization nature monomers which may be 
copolymerized Perfluoro-vinyl ether, such as perfluoro-olefins, such as tetrafluoroethylene, and the 
perfluoro-divinyl ether, The fluorine content monomer which has the derivative of carboxylic acids, 
such as perfluoro-[ methyl ] (4-BINIROKISHI-BUTANOETO) and a perfluoro-(3, 6-dioxa-4-methyl-7- 
octene sulfinyl) fluoride, or a sulfonic acid, Fluorine content monomers, such as vinyl fluoride, 
vinylidene fluoride, and chlorotrifluoroethylene, Although styrene monomers, such as acrylic 
monomers, such as hydrocarbon system monomers, such as ethylene and a propylene, an acrylic acid, 
methacrylic acids, and these alkyl ester, styrene, and vinyltoluene, etc. are mentioned, a fluorine content 
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monomer is mentioned as a desirable thing, the monomers (fluorine-containing monomer which has said 
two or more polymerization nature double bonds) which give a fluorine-containing aliphatic series ring 
structure when using other monomers together — a monomer total amount — receiving — more than 20 
mol % - using is desirable from fields, such as transparency and a mechanical property. 
[0015] Moreover, the fluororesin which has an aliphatic series ring structure in the principal chain 
obtained by carrying out the polymerization of the monomer which has a fluorine-containing aliphatic 
series ring structure is well-known at JP,63-18964,B, JP,7-70107,A, etc. Namely, perfluoro-(the 2 and 2- 
dimethyl -1, 3-JIOKI SOL), Perfluoro-[ perfluoro-(the 2-methyl -1 3-JIOKI SOL), ] (2-ethyl -1, 3-JIOKI 
SOL), Perfluoro-[ perfluoro-(the 2-propyl -1 3-JIOKI SOL), ] (2-butyl -1, 3-JIOKI SOL), 2, 2, the 4- 
trifluoro-5-trifluoro methoxy -1, 3-JIOKI SOL, 2, 2, the 4-trifluoro-5-trifluoro methoxy -1, 3-JIOKI 
SOL, 2, 2, 4-trifluoro-5-pentafluoro ethoxy one -1, 3-JIOKI SOL, 2, 2, 4-trifluoro-5-heptafluoro 
propoxy - 1, 3-JIOKI SOL, 2, 2, 4-trifluoro-5-nona fluoro butoxy - 1, 3-JIOKI SOL, It is the fluororesin 
copolymerized and obtained [ monomer / homopolymerization, or / these monomers and the above- 
mentioned radical polymerization nature monomer ] in the monomer which has fluorine-containing ring 
structures, such as 2, 2, 4, 5-tetrafluoro -1, and 3-JIOKI SOL. 

[0016] Moreover, the fluororesin which copolymerizes the monomer which has fluorine-containing 
aliphatic series ring structures, such as perfluoro-[ above ] (the 2 and 2-dimethyl -1, 3-JIOKI SOL), 2 
and 2, the 4-trifluoro-5-trifluoro methoxy -1, and 3-JIOKI SOL, and the fluorine-containing monomer 
which has two or more polymerization nature double bonds, such as perfluoro-[ perfluoro-/ perfluoro-/ 
above / (allyl vinyl ether), / (butenyl vinyl ether), and ] (bisvinyl oxy-methane), and is obtained is 
sufficient, the fluororesin which has a fluorine-containing aliphatic series ring structure in a principal 
chain — the inside of the repeat unit of a fluororesin - a fluorine-containing aliphatic series ring 
structure - 20-100-mol % - what is contained is desirable from fields, such as transparency and a 
mechanical property. 

[0017] In the above-mentioned fluororesin, a functional group can be introduced and a photoreaction 
nature machine can be introduced by ionic bond or covalent bond through this functional group. As the 
introductory approach of a functional group, the following approaches of 1-1 1 are desirable. 

1) How to introduce a carboxyl group into the end group of a fluororesin by performing a 
polymerization to intramolecular under existence of the initiator which has functional groups, such as a 
carboxyl group, or these precursor radicals, for example, an acyl group, or a chain transfer agent. 

2) How to introduce a sulfonic group into the end of a fluororesin by performing a polymerization to 
intramolecular under existence of the initiator which has functional groups or these precursor radicals, 
such as a sulfonic acid, or a chain transfer agent. 

3) How to make carry out oxidization decomposition of the side chain of a fluororesin, or the end, carry 
out water treatment of this subsequently, and introduce a carboxyl group by carrying out high 
temperature processing of the fluororesin under oxygen existence. 

4) Methyl How to make carry out copolymerization of the monomer which has carboxylic-acid 
derivative radicals, such as perfluoro-(5-OKISA-6-HEPUTENOETO), and introduce a carboxylic-acid 
derivative radical into the side chain of a fluororesin. 

[0018] 5) How to make carry out copolymerization of the monomer which has sulfonic-acid derivative 
radicals, such as a perfluoro-(3 and 3-dioxa-4-methyl-7-octene sulfinyl) fluoride, and introduce a 
sulfonic-acid derivative radical into the side chain of a fluororesin. 

6) How to hydrolyze a carboxylic-acid derivative radical, to return a carboxylic-acid derivative radical 
to a carboxyl group, make a carboxylic-acid derivative radical and amines it react to a hydroxyl group, 
and change into a carboxylic-acid amide group. 

7) How to return a carboxyl group, make a carboxyl group and amines react to a hydroxyl group, and 
change into a carboxylic-acid amide group. 

8) How to change into a nitrile group by making ammonia react to a carboxylic-acid derivative radical, 
and performing dehydration further. 

9) How to hydrolyze a sulfonic-acid derivative radical and change into a sulfonic group. 

10) How to make amines react to a sulfonic-acid derivative radical or a sulfonic group, and change into 
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a sulfonic-acid amide group. 

1 1) How to make a silane coupling agent etc. react to a carboxyl group or a hydroxyl group, and 
introduce an alkoxy silyl radical or a silanol group. 

[0019] next, as a fluororesin (2) which has fluorine-containing aliphatic series structure in a principal 
chain Perfluoro-[ perfluoro-/ methyl / (5 -OKIS A-6-HEPUTENOETO), ] (4, 7-dioxa-5-methyl-8- 
NONENOETO), The copolymer of the monomer and tetrafluoroethylene which have a carboxylic-acid 
derivative radical or sulfonic-acid derivative radicals, such as a perfluoro-(3, 5-dioxa-4-methyl-7-octene 
sulfinyl) fluoride, Or the copolymer of the monomer and tetrafluoroethylene which have the monomer, 
the above-mentioned carboxylic-acid derivative radical, or sulfonic-acid derivative radical chosen from 
perfluoro-[ ethylene, hexafluoropropylene, ] (alkyl vinyl ether), etc. is mentioned. The carbon atom in 
the carbon chain which constitutes a principal chain as having fluorine-containing aliphatic series 
structure in a principal chain means having the structure which the fluorine atom or the fluorine content 
radical has combined with some carbon atoms [ at least ] in a carbon chain, excluding the carbon atom 
which constitutes an aliphatic series ring. 

[0020] A carboxyl group, a hydroxyl group, a carboxylic-acid amide group, a nitrile group, a sulfonic- 
acid amide group, an alkoxy silyl radical, a silanol group, etc. can be introduced like the introductory 
approaches 1-11 of the above-mentioned functional group using the carboxylic-acid derivative radical or 
sulfonic-acid derivative radical in these fluororesins (2). 

[0021] The approach of blending the polymer which has a carboxylic-acid radical, a sulfonic group, etc. 
in the polymer which introduced the functional group in a solvent in order to make a photoreaction 
radical add by ionic bond, and a photoreaction nature machine, for example, the amine compound which 
has a partial saturation double bond, is mentioned as a desirable thing. In this case, the amine of the 
amine compound which has the carboxylic-acid radical, sulfonic group, etc. and partial saturation double 
bond of a polymer adds by ionic bond, and a photoreaction radical is introduced into a polymer. 
Moreover, in order to make a photoreaction radical add to the polymer which introduced the functional 
group by covalent bond, the approach of introducing a photoreaction radical etc. is mentioned by the 
reaction with the compound which has a partial saturation double bond with the carboxylic-acid radical 
or the hydroxyl group, the ester bond, or the functional group that carries out amide association of a 
polymer. For example, it can illustrate as what has the desirable approach to which the carboxylic-acid 
radical, hydroxyalkyl acrylate, or hydroxyalkyl methacrylate of a polymer is made to react. 
[0022] As an example of the amine compound which has the partial saturation double bond whose 
compound which introduces a photoreaction nature machine into resin by ionic bond is desirable 3- 
aminopropyl methacrylate, 3-aminoethyl methacrylate, 2-aminopropyl methacrylate, 2-aminoethyl 
methacrylate, 2-dimethylaminoethyl methacrylate, 3-dimethylaminopropyl methacrylate, 2-diethylamino 
ethyl methacrylate, 3-diethylamino propyl methacrylate, Allylamine, a diary 1 amine, a triaryl amine, a 2- 
methyl-2-butenyl amine, A 1 -methyl- 1-butenyl amine, 2, a4-diethyl-l-pentenyl amine, The Tori (2- 
butenyl) amine, the Tori (2-methyl-2-propenyl) amine, 2-(N and N-dimethylamino) propylacrylate, 3-(N 
and N-dimethylamino) propylacrylate, 3-(N and N-dimethylamino) propyl methacrylate, 3-(N and N- 
dimethylamino) propyl cinnamate, N and N-dimethyl allylamine, an N-methyl-diaryl amine, N-propyl 
diary 1 amine, 2-vinylpyridine, 4rvinylpyridine, 2-vinyl-6-methylpyridine, 4-butenyl pyridine, 4 -(1- 
propenyl butenyl)- A pyridine, 4-pentenyl pyridine, 4-( 1-butenyl pentenyl) pyridine, 2 -(4-pyridyl)- 
Allyl alcohol etc. is mentioned. 

[0023] In preparing the mixed solution of resin and the compound which has a photoreaction radical, in 
this invention, it is desirable to choose the thing which makes these dissolve in coincidence as a solvent. 
When resin is a fluororesin which has a fluorine-containing aliphatic series ring structure in a principal 
chain, the mixture of the aprotic fluorine-containing solvent and protic fluorine-containing solvent like a 
publication is illustrated by JP,7-1 12 126, A as a desirable thing. Although the compound which does not 
dissolve in an protic fluorine-containing solvent, but has a photoreaction radical conversely although the 
fluororesin with which characteristic one has a fluorine-containing aliphatic series ring structure in a 
principal chain here dissolves in an aprotic fluorine-containing solvent dissolves in an protic fluorine- 
containing solvent, it is the point of dissolving both in coincidence, by not dissolving in an aprotic 
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fluorine-containing solvent, therefore making it a partially aromatic solvent. 

[0024] An aprotic fluorine-containing solvent is a fluorine-containing solvent which does not dissociate 
under the usual reaction condition and does not produce a proton, and a well-known thing can be used. 
Fluorine-containing cyclic ether, such as perfluoro-[ fluorine-containing alkylamines, such as fluorine- 
containing aliphatic hydrocarbon, such as a perfluoro-decalin, a perfluoro-cyclohexane, a perfluoro- 
hexane, a perfluoro-octane, 1H, 1H, 1H and 2H, a 2H-perfluoro-octane, 1H, 1H, 1H and 2H, and a 2H- 
perfluoro-decane, perfluoro-tripentylamine, perfluoro-tributylamine and perfluoro-tripropylamine, and ] 
(2-butyl tetrahydrofiiran), and straight chain fluoro ether are illustrated. Two or more sorts may use 
these, mixing. 

[0025] An protic fluorine-containing solvent is a fluorine-containing solvent which dissociates and is 
easy to produce a proton, and a well-known thing is used. Fluorine-containing alcohol, such as 
CF3CH20H, CF3CF2CH20H, CF3(CF2)3CH2CH20H, CF3(CF2)5CH2CH20H, 
CF3CF2CH2CH2CH20H, and CF3(CF2)3CH2CH2CH20H, is illustrated suitably. Two or more sorts 
of these may be used together. 

[0026] When mixing and using an aprotic fluorine-containing solvent and an protic fluorine-containing 
solvent, although the mixing ratio is selected so that both fluororesin and compound which has a 
photoreaction nature machine may dissolve, 1 / 99 - 99/1 are desirable at the weight ratio of the 
former/latter. In addition, when both dissolve, an aprotic fluorine-containing solvent may be used for 
two of independent or sorts [ them ] or more, mixing. 

[0027] In the case of the fluororesin with which resin has fluorine-containing aliphatic series structure in 
the above-mentioned principal chain, the partially aromatic solvent of hydrophilic organic solvents, such 
as alcohols like the publication to JP,2-48579,A, ketones, organic acids, aldehydes, and amines, the 
partially aromatic solvent of water, an oxygenated hydrocarbon like the publication to JP,7-76644,A, 
and a fluorine-containing compound is illustrated as a desirable thing. 

[0028] As an oxygenated hydrocarbon, there are ether, such as alcohols, such as methyl alcohol, ethyl 
alcohol, n-propyl alcohol, isopropyl alcohol, and tert-propyl alcohol, ethylene glycol monoethyl ether, 
and ethylene glycol monomethyl ether, dimethyl sulfoxide, etc., in these, a polar solvent is desirable and 
what has a carbon atomic number in the range of 1-4 is desirable. As a fluorine-containing compound, 
moreover, 1 and 1-dichloro-l -fluoro ethane, Hydrochlorofluorocarbon, such as 2, 2, and 2-trifluoro-l,l- 
dichloroethane and dichloropentafluoropropane Hexafluoropropane, octafluoropropane, a deca fluoro 
pentane, Fluorocarbon, such as a dodeca fluoro hexane, tetrafluoro ethyl-trifluoro ethyl ether, Fluorine 
alcohols, such as 5 fluoro ether [, such as the methyl-hexafluoro propyl ether ], trifluoro ethanol, and 
propanol fluoride and hexafluoro isopropanol, etc. are used. As for these mixing ratios, 1 / 99 - 99/1 are 
desirable at the mixed weight ratio of an oxygenated hydrocarbon / fluorine-containing compound, and 
10 / 90 - 90/10 are more desirable. 

[0029] Although especially a limit does not have the amount used to the resin of a solvent, 1 / 99 - 99/1 
are desirable at the weight ratio of a solvent/resin. 

[0030] In this invention, as a photopolymerization initiator which is one of the (B) components, for 
example Benzoin methyl ether, benzoin ethyl ether, benzoin iso-propyl ether, A 2-t-butyl anthraquinone, 
2-ethyl anthraquinone, 4, and 4'-screw (dimethylamino) benzophenone, An acetophenone, 
benzophenone, 2, and 2-dimethoxy-2-phenyl acetophenone, 1 -hydroxy cyclohexyl phenyl ketone, 2- 
methyl-[4-(methylthio) phenyl]-2-morpholino-l-propanone, Diphenyl disulfide, a phenanthrene 
quinone, 2-isopropyl thioxan ton, Riboflavin tetra-butyrate, N-phenyl diethanolamine, 2-(0- 
ethoxycarbonyl) oxy-imino - 1, 3 -diphenyl propane dione, 1 -phenyl-2-(0-ethoxycarbonyl) oxy-imino 
propane- 1 -ON, A 3, 3 1 , 4, and 4'-tetrapod (tert-butyl peroxide carbonyl) benzophenone, A benzyl 
dimethyl ketal, l-(4'-methylthio phenyl)-2, and 2-dimethyl-2-morpholino acetophenone, A thioxan ton, 
2, 4-diethyl thioxan ton, 2, 4-diisopropyl thioxan ton, A 2-chloro thioxan ton, 4, and 4'-screw 
(diethylamino) benzophenone, Camphor quinone, benzyl, 4, and 4 , -dimethoxy benzyl, the O- 
ethoxycarbonyl-1 -phenyl -1, a 2-propane dione-2-oxime, O-ethoxycarbonyl -1, 3-diphenyl -1,2, and 3- 
propane trione-2-oxime, The O-benzoyl-1 -phenyl -1, a 2-propane dione-2-oxime, The O-benzoyl -1,3- 
diphenyl -1,2, and 3-propane trione-2-oxime, N-phenylglycine, N-(4-chlorophenyl) glycine, N-(4- 
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cyanophenyl) glycine, N-(4-methyl sulfonyl phenyl) glycine, an N-methyl-N-(4-chlorophenyl) glycine, 
An N-methyl-N-(4-cyanophenyl) glycine, an N-methyl-N-(4-methyl sulfonyl phenyl) glycine, 2-(2- 
chlorophenyl)-4, 5-diphenyl imidazolyl dimer, 9-phenyl acridine, a 7-diethylamino-3 -benzoyl coumarin, 
A 3 and 3 f -carbonyl screw (7-diethylamino coumarin), 7-diethylamino-3-(4'-cyano benzoyl) coumarin, 

3, and 3 f -carbonyl screw (7-methoxy coumarin) etc. is mentioned. Two or more kinds of these may be 
combined, and may be used. 

[0031] the fluororesin 100 weight section which generally has a photoreaction nature machine although 
there is especially no limit about the amount of the photopolymerization initiator used — receiving - 
**** for 0.1 - 10 weight sections ~ things are desirable. 

[0032] (B) As an azide compound, the 4 and 4'-bis-azide -3, a 3'-dimethoxy biphenyl, 2, 6-screw (4- 
azide benzal) cyclohexanone, 2, a 6-screw (4-azide benzal)-4-carboxy cyclohexanone, 2, 6-screw (4- 
azide benzal)-4-methylcyclohexanone, 4-azide chalcone, etc. are mentioned among components. Two or 
more kinds of these may be combined, and may be used. Moreover, the bis-azide compound which has 
an aromatic series azide radical in the both ends of a molecule does not interfere, either, the fluororesin 
100 weight section which generally has a photoreaction nature machine although there is especially no 
limit about the amount of the azide compound used - receiving - **** for 0.1-10 weight sections - 
things are desirable. 

[0033] In the photopolymer constituent of this invention, a well-known sensitizer may be contained 
further if needed, as the sensitizer used - for example, 3-permutation coumarin compound (for example, 
3-benzoyl coumarin --) A 3-benzoyl-7-methoxy coumarin, the 3-benzoyl -5, 7-dimethoxy coumarin, 3 - 
(4' cyano benzoyl)- A coumarin, a 3-(4'-cyano benzoyl)-7-methoxy coumarin, 3-(4'-cyano benzoyl)-5, 7- 
dimethoxy coumarin, 3-thienyl carbonyl coumarin, A 3-thienyl carbonyl-7-methoxy coumarin, 3-thienyl 
carbonyl -5, 7-dimethoxy coumarin, A 3-thienyl carbonyl-7-diethylamino coumarin, a 3-thienyl 
carbonyl-7-dimethylamino coumarin, 3-(4'-methoxy benzoyl) coumarin, a 3-(4 l -methoxy benzoyl)-7- 
methoxy coumarin, A 3-(4 f -methoxy benzoyl)-5, 7-methoxy coumarin, 3, and 3 f -carbonyl bis— 7- 
(diethylamino) coumarin, The 3 and 3'-carbonyl bis— 7-(methoxy) coumarin, 3, and 3'-carbonyl screw -5, 
7-(dimethoxy) coumarin, etc., an aza-benzal cyclohexanone compound (for example, 2 and 6-screw (p- 
N and N-diethylamino benzal)-4-methyl-4-aza-Sickle hexa - non) 2 Six - non [ screw (p-N and N- 
dimethylamino benzal)-4-methyl-4-aza-Sickle hexa ] 2 Six - non [ screw (p-N and N-diethylamino 
benzal)-4-ethyl-4-aza-Sickle hexa ] 2 Six - non [ screw (p-N and N-dimethylamino benzal)-4-ethyl-4- 
aza-Sickle hexa ] 2, 6-screw (p-N and N-diethylamino benzal) - non [ 4-n-propyl-4-aza-Sickle hexa ] 2, 
6-screw (p-N and N-dimethylamino benzal) - non [ 4-n-propyl-4-aza-Sickle hexa ] 2 Six - non [ screw 
(p-N and N-dimethylamino benzal)-4-phenethyl-4-aza-Sickle hexa ] 2 Six - non [ screw (p-N and N- 
dimethylamino benzal)-4-benzyl-4-aza-Sickle hexa ] 2 Six - non [ screw (p-N and N-dimethylamino 
benzal)-4-acetyl-4-aza-Sickle hexa J 2 Six - Screw (p-N and N-dimethylamino benzal)-4-benzoyl-4-aza- 
Sickle hexa non etc., MIHIRAZU ketones (for example, 4 and 4'-screw (dimethylamino) benzophenone, 

4, and 4'-screw (diethylamino) benzophenone etc.) are mentioned. Two or more kinds of these may be 
combined, and may be used. 

[0034] the fluororesin 100 weight section in which the amount of these sensitizers used generally has a 
photoreaction nature machine although especially a limit is not carried out - receiving - **** for 0.05 - 
5 weight sections — things are desirable. 

[0035] In the photopolymer constituent of this invention, the following addition polymerization nature 
compounds may be further contained as an optical crosslinking agent if needed. For example, the 
compound which has two or more partial saturation double bonds, such as 2 and 2-screw (omega-meta- 
KURIROKISHI pentaethoxy phenyl) propane, diethylene GURIKORUJI (meta) acrylate, 
TORIECHIRENGURIKORUJI (meta) acrylate, tetra-ethylene GURIKORUJI (meta) acrylate, 
pentaethylene GURIKORUJI (meta) acrylate, a pentaerythritol thoria chestnut rate, pentaerythritol 
tetraacrylate, tetramethylolmethane triacrylate, tetramethylolmethane tetraacrylate, and a 
divinylbenzene, is mentioned, the fluororesin 100 weight section in which the amount of these light 
crosslinking agent used generally has a photoreaction nature machine although especially a limit is not 
carried out - receiving - **** for the 5-100 weight sections - things are desirable. 
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[0036] Moreover, the fluorine-containing polymerization nature unsaturated compound expressed with 
the following general formula may be contained. 
[Formula 3] 

H2C = CHCOO-(CH2)c(CF^) d R 7 

(R7 is a hydrogen atom or a fluorine atom, c and d are the number of 0-30 here, and when R7 is a 
hydrogen atom, d is the number of 1-30) 
[Formula 4] 

H2C = CCHaCOO-(CHjo(CF2) f R 8 

(R8 is a hydrogen atom or a fluorine atom, e and f are the number of 0-30 here, and when R8 is a 
hydrogen atom, f is the number of 1-30) 
[0037] 
[Formula 5] 

H.C = CHCOO-(CH,) c (CF.)h(CH,)i-OCOCH = CH, 

(Here, g and i are the number of 0-30, and h is the number of 1-30) 
[Formula 6] 

H2C = CCH3COO-(CH2)d(CF2)k(CH,) ra -OCOCCH3=CH2 

(Here, j and m are the number of 0-30, and k is the number of 1 -30) 
[Formula 7] s 

H2C = CHCOO-(CHz)p(CF2) q (CH2)r-OCOCCH3=CH2 

(Here, p and r are the number of 0-30, and q is the number of 1-30) etc. . These are independent, or can 
be combined two or more kinds and can be used, the fluororesin 100 weight section in which the amount 
used generally has a photoreaction nature machine although especially a limit is not carried out when 
using these - receiving - **** for the 5 - 100 weight sections — things are desirable. 
[0038] In the photopolymer constituent of this invention, a thing like an optical initiation assistant may 
be contained further if needed. As an optical initiation assistant used, 4-dimethylamino ethyl benzoate 
[ for example, ], 4-dimethylamino benzoic-acid isopropyl, 4-dimethylamino isoamyl benzoate, 
triethanolamine, N, and N-diethanolaniline etc. is mentioned. These may be used combining two or 
more sorts, the fluororesin 100 weight section in which the amount used generally has a photoreaction 
nature machine although especially a limit is not carried out when using these - receiving --**** for 
0.1-10 weight sections — things are desirable. 

[0039] Moreover, in a photopolymer constituent, in order to dissolution removal speed up [ of the 
unexposed part by radical polymerization inhibitor or a radical polymerization retardant well-known in 
order to raise the additive of farther others, for example, the stability at the time of preservation, if 
needed, and the developer ], a dissolution accelerator, an adhesion assistant, etc. may be contained 
further. As such radical polymerization inhibitor or a radical polymerization retardant, for example, p- 
methoxy phenol, para benzoquinone, hydroquinone, pyrogallol, a naphthylamine, phenothiazin, an allyl 
compound FOSU fight, a nitrosamine, etc. can be mentioned. 

[0040] As an adhesion assistant, for example Moreover, gamma-aminopropyl dimethoxysilane, N-(beta- 
aminoethyl)-gamma-aminopropyl methyl dimethoxysilane, gamma-glycidoxy propyl 
methyldimethoxysilane, gamma-mercaptpropylmethyl dimethoxysilane, 3-methacryloxypropyl 
dimethoxymethylsilane, 3-methacryloxypropyl dimethyl methoxysilane, A dimethoxymethyl-3- 
piperidino propyl silane, diethoxy-3-glycidoxypropylmethylsilane, N-(3-diethoxy methylsililpropyl) 
succinimide, N-[3-(triethoxy silyl) propyl] phthalamide acid, A benzophenone -3, the 3'-screw (N-[3- 
triethoxy silyl] propyl amide) -4, 4 , -dicarboxylic acid, benzene -1, the 4-screw (N-[3-triethoxy silyl] 
propyl amide) -2, 5-dicarboxylic acid, etc. are mentioned. Although the photopolymer constituent which 
becomes this invention contains the various above-mentioned components, if a solution uniform as a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/31/05 



JP,1 1-09543 1,A [DETAILED DESCRIPTION] 



Page 9 of 13 



result is producible, there will be especially no limit in these mixed sequence forewords and a mixed 
approach. 

[0041] An example of an approach which manufactures the resin film using the photopolymer 
constituent of this invention is shown below. As a substrate used, polymer films, such as single crystal 
wafers, such as a compound semiconductor, silicon, and a lithium NAIO bait, a glass substrate, 
polyimide, and polyester, the resin substrate which has a metallic foil in a front face, stainless steel, a 
metal substrate called copper, etc. are mentioned. 

[0042] In order to form on a substrate the film which consists of a photopolymer constituent of this 
invention, after applying the photopolymer constituent containing a solvent to goods, the method of 
carrying out stoving with equipments, such as a hot plate and oven, and volatilizing a solvent is adopted 
preferably. Under the present circumstances, in order to secure sufficient adhesion with a substrate, a 
substrate front face may be processed by the coupling agent. What is necessary is to prepare to suitable 
viscosity with a solvent and just to choose it as spreading of a resin constituent from the configuration of 
the goods which are coating objects, need thickness, etc. suitably that what is necessary is just to use a 
spin coat method, a dipping method, the potting method, the die coat method, a spray coating method, 
etc. 

[0043] When applying the photopolymer constituent of this invention to the interlay er insulation film of 
a semiconductor device, the alpha-rays screen of a semiconductor device, etc., the homogeneity of the 
field internal division cloth of film pressure to a spin coat method is desirable. When applying to the 
interlayer insulation film of a multilayer-interconnection plate, the die coat method is desirable as an 
approach of being a higher liquid yield in a spin coat method. First, the thickness after drying the 
photopolymer constituent of this invention containing a solvent to support substrates, such as a silicon 
wafer, applies 1-100 micrometers so that it may be preferably set to 5-15 micrometers. Although it 
exposes with ultraviolet rays, the light, an electron ray, an X-ray, etc. through the photo mask of a 
request configuration after drying the applied paint film (for example, 70-90 degrees C, about 5-20 
minutes), especially ultraviolet rays are desirable in these. 

[0044] In order to carry out an optical exposure, the various aligners known conventionally are used for 
the shape of a pattern. For example, the contact exposure machine which makes an ultrahigh pressure 
mercury lamp the light source, a mirror projection exposure machine, i line or g line stepper, the 
exposure machine that makes a metal halide lamp the light source, and the exposure machine which 
makes laser the light source are used. Heat-treatment of a hot plate, oven, etc. can be performed if 
needed in order to raise an exposure machine and pattern nature. Even 60 degrees C - 1 10 degrees C of a 
temperature requirement are desirable. Next, the development known from the former, such as a spray, a 
paddle, a shower, and rocking immersion, is performed. At this time, in the unexposed section, since the 
polymer chain is not constructing a bridge, it dissolves in a developer. On the other hand, in the 
exposure section, since the polymer chain is constructing the bridge, it becomes insoluble to a 
developer. As a developer used for a development, what can carry out dissolution removal of the non- 
irradiated part of the exposure film in suitable time amount is desirable. 

[0045] When resin is what has a fluorine-containing aliphatic series ring structure in a principal chain, 
the mixture of various aprotic fluorine-containing solvents or various aprotic fluorine-containing 
solvents, and an protic fluorine-containing solvent can be used as a developer. Furthermore, the solvent 
itself which dissolved the constituent may be usable. When resin is what has fluorine-containing 
aliphatic series structure in a principal chain, the partially aromatic solvent of hydrophilic organic 
solvents, such as alcohols, ketones, organic acids, aldehydes, and amines, the partially aromatic solvent 
of water, an oxygenated hydrocarbon, and a fluorine-containing compound is used. As an oxygenated 
hydrocarbon, sulfoxides, such as ether, such as alcohols, such as a methanol, ethanol, propanol, and a 
butanol, and ethylene glycol monoethyl ether, and dimethyl sulfoxide, are mentioned. As a fluorine- 
containing compound, fluorine-containing alcohols, such as fluoro ether, such as fluorocarbon, such as 
perfluoro-(l, 2-dimethyl cyclobutane), and HCF2CF20CH2CF3, CF3CF2CH20H, and CF3(CF2) 
3CH2CH20H, are mentioned. Furthermore, the solvent itself which dissolved the constituent may be 
usable. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/31/05 



JP,1 1-09543 1,A [DETAILED DESCRIPTION] 



Page 10 of 13 



[0046] It is desirable to perform a rinse in order to stop development immediately after development. 
Poor solvents, such as ethanol, a methanol, and water, etc. are used as a rinse. The predetermined relief 
pattern by which the development was carried out is heat-treated at the last, the solvent which remains in 
a relief pattern is volatilized at it, and the fluororesin film is formed in it. 

[0047] Thus, the resin film formed from the photopolymer constituent of this invention is applicable as 
the buffer coat film of a semiconductor device, the passivation film, an interlayer insulation film, an 
alpha-rays screen, etc. Moreover, it is applicable as an interlayer insulation film of a multilayer- 
interconnection plate. The goods in this invention come to have the resin film formed using said 
photopolymer constituent, and various electronic parts are mentioned. A semiconductor device, a 
multilayer-interconnection plate, etc. are mentioned as electronic parts. As a semiconductor device 
Diode, a transistor, a compound semiconductor, a thermistor, a varistor, Individual semi-conductors, 
such as a thyristor, DRAM (dynamic random access memory), SRAM (static random access memory), 
EPROM (erasable programmable read only memory), A mask ROM (mask read only memory), 
EEPROM (erection RIKARU erasable programmable read only memory), Theoretical circuit elements, 
such as storage elements, such as a flash memory, a microprocessor, and DSP, ASIC, Optoelectric 
transducers, such as integrated circuit devices, such as a compound semiconductor represented by 
MMIC (monolithic microwave integrated circuit), a hybrid integrated circuit (hybrid IC), light emitting 
diode, and a charge-coupled device, etc. are mentioned. 

[0048] By applying the resin film formed using the photopolymer constituent of this invention as the 
buffer coat film of a semiconductor device, the passivation film, an interlayer insulation film, and an 
alpha-rays screen, high performance-ization of reduction of the signal propagation delay time of the 
component by the outstanding electrical properties, such as a low dielectric constant and high withstand 
voltage, etc. can be attained, and high-reliability-ization by the outstanding machine physical properties 
in a pyrosphere can be attained. With the multilayer-interconnection plate in this invention, high density 
patchboards, such as MCM (multi-chip module), are included. By applying the paint film formed from 
this constituent as an interlayer insulation film, high-reliability-ization can be attained to high- 
performance-izing and coincidence, such as reduction of signal propagation delay time, as well as the 
above. 
[0049] 

[Example] Hereafter, an example explains this invention in more detail. 
Example 1 (synthetic example) 

As synthetic perfluoro-(butenyl vinyl ether) 35g [ of a fluororesin ], 150g [ of ion exchange water ], and 
methanol 20g, and a polymerization initiator (CH3) (2CHOCOO) 2 After it put 90mg into the proof- 
pressure glass autoclave of 200 cc of content volume and nitrogen permuted the inside of a system 3 
times, the suspension polymerization was performed at 40 degrees C for 22 hours, and 28g (henceforth 
Polymer A) of polymers was obtained. The intrinsic viscosity [eta] of Polymer A was 0.2 dl/g at 30 
degrees C among perfluoro-(2-butyl tetrahydrofuran). Furthermore, after heat-treating Polymer A at 300 
degrees C among air for 3 hours, it was immersed underwater and the polymer (henceforth Polymer B) 
was obtained. The peak which belongs to a carboxylic acid was checked by the IR spectrum of Polymer 
B, and the amounts of carboxylic acids were 0.03 millimols / g polymer. 
[0050] Example 2 (synthetic example) 

As synthetic perfluoro-(butenyl vinyl ether) 40g, methyl perfluoro-(4-BINIROKISHI-BUTANOETO) 
1.6g, 150g of ion exchange water, and the polymerization initiator of a fluororesin (CH3) (2CHOCOO) 
2 After it put 90mg into the proof-pressure glass autoclave of 200 cc of content volume and nitrogen 
permuted the inside of a system 3 times, the suspension polymerization was performed at 40 degrees C 
for 24 hours, and 30g of polymers was obtained. The intrinsic viscosity [eta] of this polymer was 0.34 
dl/g at 30 degrees C among perfluoro-(2-butyl tetrahydrofuran). Furthermore, the methyl ester radical of 
this polymer was made to hydrolyze by the well-known approach, and the polymer (henceforth Polymer 
C) which has the carboxylic-acid radical of 0.12 millimols / g polymer was obtained. 
[0051] Example 3 (synthetic example) 

The copolymer which was made to carry out bulk polymerization of 2 (2(CH3) CHOCOO) on 40 
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degrees C and 7.0kg/cm2 conditions by considering as an initiator, and was obtained in perfluoro-[ the 
synthetic tetrafluoroethylene of a fluororesin and / methyl ] (4-BINIROKISHI-BUTANOETO) was 
hydrolyzed, and the polymer (henceforth Polymer D) which has the carboxylic-acid radical of 1.3 
millimols / g polymer was obtained. After being immersed the bottom of sodium-borohydride existence, 
and into dichloro pentafluoro ethane / 1-propanol and making Polymer D flow back furthermore for 5 
hours, washing and desiccation were performed and the polymer (henceforth Polymer E) was obtained. 
The peak which belongs to a hydroxyl group was checked by the IR spectrum of Polymer E. 
[0052] Example 4 (example) 

Polymer BlOg was dissolved in perfluoro tributylamine 80g. 90g of this solution and the solution which 
dissolved in 3-aminopropyl methacrylate 50mg as compounds for introducing benzophenone 200mg and 
a photoreaction radical as a photoinitiator, and dissolved 3, 3, 4, 4, 5, 5, 6, and 6-octafluoro octane 1 and 
8-diacrylate 600mg in 2-(perfluoro hexyl) ethanol lOg as a cross linking agent were mixed and filtered 
under the lighting of a yellow light. 

[0053] Spin spreading of the obtained photopolymer solution was carried out so that it might become 3- 
micrometer thickness on a spin coat on a silicon wafer, and subsequently nitrogen oven performed 
prebaking for 80 degrees C / 10 minutes. Next, the contact exposure machine which makes an ultrahigh 
pressure mercury lamp the light source performed pattern exposure through the photo mask. The light 
exposure at this time was 500 mJ/cm2. The nitrogen oven after exposure performed postbake for 90 
degrees C / 5 minutes, and carried out immersion development by perfluoro tributylamine, and perform 
rinse processing, it was made to dry with pure water succeedingly, and the relief pattern was obtained. 
[0054] The pattern after development was observed with the magnifier, there was neither generating of a 
crack nor deformation of a pattern, and adhesion with a silicon wafer was also good. Moreover, the 
diameter of opening (resolution is excellent, so that the diameter of minimum opening SURUHORU and 
a figure are small) was measured about the obtained fluororesin pattern. Moreover, the obtained 
fluororesin was exfoliated from the substrate and a dielectric constant and light transmittance were 
measured. The ingredient and evaluation result which were examined to Table 1 are shown. 
[0055] Examples 5-15 (example) 

The same actuation as Example 4 (example) examined using the polymers B, C, and D obtained in 
Examples 1, 2, and 3 (synthetic example). The ingredient and evaluation result which were examined to 
Table 1 and 2 are shown. 

[0056] Examples 16-17 (example of a comparison) 

the synthetic example stirrer of a polyimide precursor, and a thermometer — and — The 200ml glass 
flask equipped with nitrogen installation tubing was made to dissolve 4 and 4'-diamino diphenyl ether 
(0.04 mols) in lOOg of N-methyl-2-pyrrolidones, and pyromellitic acid 2 anhydride (0.04 mols) was 
made to add and react to it at a room temperature. It agitated for 5 hours and the viscous polyamide acid 
solution was obtained. Furthermore, this solution was heated at 70 degrees C for 5 hours, viscosity was 
adjusted to 80P (25 degrees C), and this was made into the polyamide acid solution 1. The sensitization 
agent shown in Table 2 was blended with this polyamide acid solution, and the same evaluation as an 
example was performed. The result is shown in Table 2. 
[0057] 
[Table 1] 
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[0058] 
[Table 2] 
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[0059] 

[Effect of the Invention] A photopolymer constituent according to claim 1 to 5 has low dielectricity, low 
moisture absorption, the outstanding sensitization property, and transparency. In addition to said 
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technical problem, a photopolymer constituent according to claim 6 has the more excellent sensitization 
property. According to the manufacturing method of the resin film according to claim 7, it excels in film 
properties, such as low dielectricity and low moisture absorption, and the resin film of a pattern with a 
good configuration can be formed. Goods according to claim 8 have the buffer coat film which is 
excellent in film properties, such as low dielectricity and low moisture absorption, the passivation film, 
an interlayer insulation film, an alpha-rays screen, etc. 



[Translation done.] 
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